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There are various cognitive profiles that 
may reveal themselves in one's 
personality, social 'and intellectual 
functionings. These include field 
dependence-independence, focus-
nonfocus (scaniring), cognitive 
complexity-simplicity, broad-narrow 
(breadth of categorization), leveling
sharpening, tolerant-mtolerant, and 
reflectiveness-impulsivity (Letteri, 
1980). 

The reflectiveness-impulsiveness 
dimension or cognitive tempo refers to a 

child's tendency to respond slowly or 
rapidly in a problem solving situation 
which has high uncertainty. Reflective 
and impulsive were terms ~ed by Kagan 
and associates in 1964 to refer to two 
types of information processing modes 
among children. Who is a reflective 
child and who is an impulsive one? The 
identification of the two groups of 
children is based upon performance 
scores on a match-to-standard perceptual 
recognition task called MFFT. 

The Matching Familiar Figures 
(MFF) Test 

This test is designed in such a way that it 
elicits responses from the testee which 
implicate error in choice and delay in 
time. The test contains usually 12 items 
as well as some practice items. Each 
item represents different types of 

pictures of familiar objects. An item has 
one standard (or sample) picture and 
similar variants only one of which is 
identical to the standard. A typical 
MFFT item looks like the following. 
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After Kagan developed one form of the 
test with two levels: elementary (agesW~ 
12), and adolescent/adult (ages 13 ~ 

over) in 1966 (see Mitchell, 1985 :90""'--
two additional forms were later 
developed. As mentioned by Egel~ 
and Weinberg (1976) the second versi ~ 
identified as Form (developed by Kag,Ga 
Pearsin, & Welch in 1966) is restrictei !a 

* The present author is staff at the Bahir Dar Polytechnic Institue. Now he is 
studing an MA course in Educational psychology at the School of Graduate Studies, 
Addis Ababa University. 

14 



A Look at Cognitive Temp~: Review With Commentary 

There are various cognitive profiles that 
may reveal themselves in one's 
personality, social 'and intellectual 
functionings. These include field 
dependence-independence, focus-
nonfocus (scaniring), cognitive 
complexity-simplicity, broad-narrow 
(breadth of categorization), leveling
sharpening, tolerant-mtolerant, and 
reflectiveness-impulsivity (Letteri, 
1980). 

The reflectiveness-impulsiveness 
dimension or cognitive tempo refers to a 

child's tendency to respond slowly or 
rapidly in a problem solving situation 
which has high uncertainty. Reflective 
and impulsive were terms u~ed by Kagan 
and associates in 1964 to refer to two 
types of information processing modes 
among children. Who is a reflective 
child and who is an impulsive one? The 
identification of the two groups of 
children is based upon performance 
scores on a match-to-standard perceptual 
recognition task called MFFT. 

The Matching, Familiar Figures 
(MFF) Test 

This test is designed in such a way that it 
elicits responses from the testee which 
implicate error in choice and delay in 
time. The test contains usually 12 items 
as well as some practice items. Each 
item represents different types of , 

Adinew Husien * 

pictures of familiar objects. An item has 
one standard ( or sample) picture and 
similar variants only one of which is 
identical to the standard. A typical 
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for use as a post test measure in pre-post 
test design while the third one Form K 
(constructed by Yando & Kagan in1968) 
is the younger children's version, 
perhaps for use m studying 
kindergartners. 

In any form one finds a standard and its 
variants. The number of variants to be 
compared to the standard sample may 
range between two and eight. The 
complexity of details and number of 
variants differ depending most on the 
age group of the testees. Perscholars, for 
instance, may be presented the form of 
the test with the fewest details and 
smallest number of stimulus array, say 
four. 

The test is individually administered. 
The testee is asked to indicate the variant 
which is identical to the standard. The 
examiner records two variables: error 
and latency. Using a stop-watch, he/she 
registers the time the testee has taken to 
produce the first response and also 
marks wrong when the first response of 
the individual testee is incorrect. Error 
scores and response latency (in seconds) 
are combined to determine an 
individual's cognitive tempo. Single 
median . split is applied to label 
individuals as reflective or impulsive. 
Those testees who scored below the 
!nedian on error scores and above the 
lQedian on latency are reflectives, 
Whereas those who scored above the 
m.edian on errors and below it on latency 
re impulsives. At times double median 

J,lit is used to identify further two 
'tbeis. When this is the case, fast 

(cccurates and slow inaccurates are found 
Ih addition to the previous two groups 
(e.g. Ault, Crawford, and Jeffrey (1972); 
and Egeland & Weinberg, 1976). 

. Psychometric Evaluation of the MFFT 
As described in Mitchell (1985), the 
Matching Familiar Figures Test lacks 
data on reliability and validity. Even 
norms are provided only for the 
elementary (5-12 years) version. It has 
no manual though directions for 
administering are provided. 

Nevertheless, Kagan and his colleague 
reported some reliability evidences 
especially for response time on MFFf 
performance. Citing some studies (e.g. 
Yando, 1968; and Messer, 1968) which 
used different elementary grade level 
children, MFFT versions and test-retest 
time span, Kogan and Kagan 
(1970:1310) reported moderate to high 
indices of correlations. Specifically, the 
correlations for response time were 
reported to be .70 (across 10 weeks), .62 
(over a year) averaged for both sexes, 
and .48 for boys and .52 for girls (again 
over a year). However, the stability was 
rather weak over a period of two and half 
years indexing only .31 (Kagan &
Kogan, 1970). The same authors also 
forwarded evidences for the consistency 
of reflection-impulsivity disposition 
across a variety of tasks. Kagan and 
Kogan (1970:1310) claimed that liThe 
correlations between response time on 
the Matching Familiar Figures task and 
response time on a Haptic-Visual 
Matching task were consistently high 
across many samples of children in the 
first grades." They displayed correlation 
indexes, evmcmg evidences on 
generality of the task in the child's 
ability to generate own's alternative 
hypothesis and temporal delay to 
respond interview questions as well as 
the previously mentioned visual task. 
While these three instances may be taken 
as warranting some convergent Validity 
of the MFFT, its failure to cOrrelate with 
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the verbal subscale of the Wechsler 
Intelligence Scale for Children (see 
Kagan and Kogan, 1970) points to the 
tendency of the test to bear divergent 
validity. Support for this contention was 
also found in the Psychometric study by 
Ozawa and Michael (1983). On the 
other hand, Gow and Ward (1982) 
showed MFFT to be no better 
contributer in predicting the work 
performance of moderately-severely 
retardtd trainees. 

' There were some recent efforts to 
determine the psychomenic credibility 
of the MFFT. For ' instance Egeland 
and Weinberg (1976) substantiated the 
internal-consistency of the test at least 
on response latency variable. Zelinker 
and Jeffrey (as reported in Dillion and 
Donow, 1982) modified the MFFT in 
1976. According to Dillion and Dinow 
(1982: 530) the items in the Zelniker and 
Jeffrey version of the MFFT "are 
devided into four categories. One half of 
the items requires globaJ. ' analysis; the 
other half an analysis of detail. One half 
of each of the global and analytical items 
comprises abstract figures that are not 
easily labeled; the other half consists of 
meaningful, concrete Figures. Ii The 
modified Matching Familiar Figures 
(MMFF) test has 28 items. 

Dillon and Donow (1982) after 
evaluating this modified version reported 
promising results. Comparing the 
MMFF scores with a figure-analogy test, 
namely, the Advanced Progressive 
Matrices as well as some standard 
achievement measures among 169 
college samples, they found an improved 
internal consistency and stability. As to 
the construct validity of the MMFF as' a 
measure of cognitive style, no 
supporting data was found (Dillon and 
Donow, 1982)J In a theoretical note by 

Laine (1982), MFFT was labeled as a 
measure of product variable while 
cognitive tempo is a process-oriented 
construct. Others (e.g. Gjerde, Block 
and Block, 1985; and Block, Gjerde and 
Block, 1986) have strong allegation. 
Not only such researchers were devoid 
of faith in the MFF test, but they also 
claimed the existence of "competence" 
rather than conceptual tempo. 
Nevertheless, a more dependable work 
was done about the methodological 
problems in cognitive temper research 
early by Ault, Mitchell, and Hartman. 
There workers ~er reviewing researches 
previously done, and applying an 
advanc,ed statistical . analysis intended 
that the MFFT has validity demonstrated 
over various cognitive development 
tasks. Suggesting investigators to be 
more careful in interpreting data 
generated through MFFT, Ault, Mitchell 
and Hartman (1976:230) ~oncluded that 
"use of larger sample sizes, a~equate 

research designs, and appropriate 
statistical analyses makes it possible to 
continue to work with the test in its 
present form. " 

The Features of cognitive Tempo 

The disposition to be impulsive or 
reflective is stable across tasks, 
consistent over time, and modifiabJo 
(Kagan, • Person, & Welch, 1961' 
Schwab, 1973; Hetherington and Parkl 

1986). Reflection-impulsivity was al: 
related to differences in problem solvi: 
strategy, attention span, soc 
interaction and some behav 1 Q 

pathologies (Kogan and Kogan, 19)nb2· 
Adams, 1972; Reid, 1975; Lawry, WeIJI!f1J 
& Jeffrey, 1983; and Hetherington 
Parke, 1986). 

The disposition revealed differential 
functioning among the two groups. 
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Reflectives have been labeled superior in 
various intellectual tasks (Messer, 1970; 
Schwab schruab, 1973 and Barrett, 
1977) because they tended to apply more 
advanced strategies (Ault, 1973), scan 
stimuli more carefully and 
systematically (Yap and Peters, 1985) 
and have more comparison glances 
(Katz, 1970) than their impulsive 
counterparts. 

In investigating group differences 
between impulsives and reflectives, 
some researchers (e.g. Mitchel & Ault, 
1977) related cognitive tempo to detailed 
versus global scanning strategies. These 
researchers administered a pattern 
Matching-Standard covered task as well 
as the MFFT to 94 children between the 
ages of eight and 12. Their data 
demonstrated that increased latency 
(reflectivity) was correlated to a detailed 
scanning strategy. 

Other line of research showed that 
cognitive tempo interacting with socio
economic status brought about a 
differential performance effect on four 
Wechsler Intelligence Scale for 
Children-Revised (WISE-R) subtests. In 
this regard Walker (1985) found that 
middle-SES reflectives out scoring low
SES impulsives on such intelligence 
measures. Attention span deficits were 
also reported by other authors 
(Siegelman, 1969; and Zelniker, Jeffrey, 
(2!G8G]U1d Parsons, 1972). There were 
9}20 mtly consistent researches (Kagan 
WG~m:>gan, 1970a; Messer, 1970; Ault, 
,..,. y-..... .Mitchell and Ault, 1977; Barrett, 

(J (}8~) .and .Lopper ~. Hollahan, 19?9) 
WG2G rldenttfied cogrutive tempo as VItal 
c;qnc9f:or of some core areas of 
educational performance. Exceptions to 
these include studies by Stenberg et al. 
(1982) and Carroll (1977) who did not 

find relatiollS between coAceptual tempo 
and school1xrlormance. 

The most frequently mentioned and that 
demonstrated well cognitive variations 
between the tWo cognitive tempo groups 
included visual discrimination tasks, 
. serial recall, inductive ' reasoning and 
(prose) reading (Kagan and Kogan, 
1970; and Ault, 1973): the iet better of 
bein~ attributed to refl~ tempo in 
each of these tasks. In Hetherington and 
Parke (1986) some studies are cited 
which showed reflectives still being 
superior in Piagetian measures of 
conservation and formal operations. 
Impulsives were also found to have 
understimated time intervals ql"ore than 
reflectives (Walker, 1982). 

Indeed, "greater impulsivity has been 
observed in children with reading 
difficulties, learning disabilities, and 
who experience school failure" (Yap and 
Peters, 1985: 1055). Moreover, Wyatt 
and Fulton (1987) observed impulsive 
committing more errors in computer 
learning. Other authors, (like Ault et al., 
1972) who identified four tempo groups, 
reported that reflectives and fast-accurate 
as compared to impulsives and slow in 
accurate were more systematic and made 
greater stnadard to variant comparisons. 
Does cognitive tempo relate to 
intelligence measures? The answer is 
virtually no. Although correlational 
tendencies were reported between tempo 
and IQ measures (Hetherington and 
Parke, 1986), the indexes were not as 
such substantial (Lawry, Welsh, & 
Feffrey, 1983). Whenever relationship 
existed, it was only with some part or 
subtests of the traditional measures of 
intelligence, for example, the attention
concentration and visual organization 
subtests of the WISC-R (Lawry, Welsh, 
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and Jeffrey, 1983) and was higher for 
girls than for boys (Hetherington and 
Parke, 1986). 

There have been attempts to investigate 
the role of cognitive tempo in non
problem-solving situations. For 
instance, Davidson (1982) examined 
impulsivity and field-dependence 
(another type of cognitive style 
dimension) both as cognitive and 
personality styles. His results did not 
confirm any type of relationship between 
the two cognitive style dimensions. 
Similarly, Agnew and Young (1979) did 
not find data to support their hypothesis 
that hyperactivity and impulsivity are 
related. Another study by Victor, 
Halverson, and Montague (1985) 
demonstrated that behavioral impulsivity 
were rather attributed to activity level 
than to cognitive tempo. 

Such results pose deleterious effect upon 
the premise that cognitive tempo (like 

_- any other cognitive styles) function 
reveal itself ~ one's cognitive as well as 
personality functioning. 

The last point may consequently lead to 
the dynamics of reflection-imputsivity. 
What is the prime-mover behind the 
information-processing tempo? 

.. 
-- So long as the segregation as impulsive 

or reflective binges on MFFT 
performance scores, the operating 
function seems anxiety. Kagan and 
Kogan (1970) provided two different 
explanations for the psychological bases 
of this disposition. These were motive 
and anxiety. According to them, the 
motive to appear competent as well as 
the fear of making a mistake may prompt 

- differential disposition. To begin ' with, 
the motive to appear competent may 
breed anxiety. The source of anxiety, 

however, is deemed to be different for 
the two groups. According to, Kagan 
and Kogan (1970:1314) "For the 
reflective, the source of anxiety derives 
from the expectation that the social 
environment will regard the person as 
incompetent because he has made a 
mistake." On the other hand, "For the 
impulsive, the source of anxiety derives 
from the expectation that he will be 
judged incompetent if he responds too 
slowly." Such explanations rather seem 
speculative. Because a child who 

' responded quickly may, for instance, 
thought of maximizing his/her praise by 
appearing fast respondent granting the 
answer was correct. Infact, the 
foll~wing alternate,explanation appear to 
be more cogent. Their acclaimed 
dynamic read " that the greater the fear 
of making a mistake, the more reflective 
and cautous the performance. Minimal 
anxiety over a potentially inaccurate 
answer is likely to be a primary 
determinant . of an impulsive 
performance" (Kagan & Kogan, 1970: 
1314). If these hold true, the pressure 
from primary socializing agents cannot 
be relegated to minor influence in the 
development of ~ognitive tempo. In 
fact, mother's role was emphasized in 
some studies (e.g. Mckim, 1979). Peer 
groups and teachers inevitably take on 
importance later on. Teachers can ~ect 

. dramatically the child's emerging te 
as e'Videnced by Yando and K:{lGq 

~ OD 
(1968). These authors confmned 
experienced reflective teachers effec1bGGl 

• • • [2JAC 
greater mcrease m response hme an" '. 
their students. ijJ

9
f 

- IAGl-

The issue of whether it is anxiety over
errors or anxiety-over-competence tha~ 

prompted the disposition to be impulsive 
or reflective has been debatable. In this 
respect, Yap and Peters(1985) provided 
evidence that supported the anxiety-
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over-errors hypothesis. The same 
researchers concluded that impulsive 
behavior may stem from a lack of 
motivation to perform well. A 
contradictory result was reported earlier 
by Messer (1 970b ) who experimentally 
induced failure among his experimental 
group. His data favored the anxiety over 
fu.tellectual performance proposition as 

le antecedent of cognitive tempo. This 
~nding was replicated by Weiner and 
p dams (1974). 
co 

Ciodifying Cognitive Tempo: 
(Jrategies and Limitations 
(l 
che development of the reflection-
2<npulsivity disposition as following 
some pattern was utterly stated by 
Carroll (1977) and Okum and colleagues 
(1979). Likewise, Salkind and Kojima 
(1977) as well as salkind and others 
(1978) showed that the disposition is 
cross-culturally universal. 
A number of authors corroborated the 
modifiability of cognitive tempo (e.g. 
Kagan, Pearson, & Welch, 1966; 
Denney 1972; Zelniker, Jeffrey, Ault 
and Parsons, 1972; Schowab, 1973; Sola 
and Phye ,1975; Genshaft, and Hirt, 
1979; Walker, 1981; Leamer and 
Richman, 1984; Kurtz and Borkowski; 
1985; and Hetherington and Parke, 
1986). 

Most studies which attempted to modify 
cognitive tempo have hitherto focused 
on impulsives. This partial treatment 
seem partially reasonable because of the 
fact that impulsives might be perceived 
by teachers as socially and intellectually 
incompetent (e.g. Gullo, 1988). The 
emphasis upon impulsives might have 
been based on the assumption that when 
latencies are increased errors will 
decrease as a concourse. 

-At any rate researchers have employed 
different modalities to modifying 
impulsivity. The major modalities 
included (i) time delay, (ii) strategy 
trammg, and (iii) modeling 
(Hetherington and Parke, 1986; and 
Schwab, 1973). As reviewed by Schwab 
(1973 :2) "teaching specific strategies 
such as 'cue relev~e' and scanning 
strategies appear to be more consistently 
effective than training for delayed 
response alone." A pronouncing 
evidence for this point emerged from 
Zelniker, Jeffrey, Ault, and Parsons' 
(1972) study. These researchers used a 
task called Differentiati8g Familiar 
Figures (DFF) to modify the scanning 
strategies of 9-year-old children. The 
DFF employed in Zelniker et aI's (1972) 
study required a subject to find the 
variant that was different from the 
standard. On this task, both reflectives 
and implsives showed a decrease in 
percentage of eye fixations on the 
standard and an increase in systematic 
comparisions of the variants. From the 
data of the study, it was demonstrated 
that the modified strategy transferred to 
an MFF task for impulsives only. In a 
recent study by Walker (1981), forced 
delay significantly improved scoring of 
impulsives on WISC-R subtests. As 
regards modeling, different interfering 
factors were identified. Some studies 
(e.g. Genshaft and Hirt, 1979) revealed 
racial similarities of models as effecting 
selective changes in impulsivity, others 
like Denney (1972) showed a model 
with different styles and tempos to be 
effective. 

Most attempts to modify tempo were 
successful among impulsives. , Yet, the 
success at times failed to generalize 
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across tasks, especially in terms of error 
reduction. 

General Commentary 
The reflectivity-impulsivity disposition 
pervades itself to be an important 
construct to be checked by educators. 
This cognitive profile dimension should 
be of peculiar interest to preschool as 
weli as elementary school teachers. 
When teachers· understand that students 
in the classroom differ in their tempo of 
information processing, they will be 
aware of the strategic limitations of 
impulsives, consequently, given the 
skill, they may help individual learner 
modify hislher tempo in the desired 
direction. 

Such endeavor is of paramount 
importance in the school setting since 
cognitive tempo has been indicated to be 
responsible for a substantial proportion 
of school perfotmance. Similarly 
different dimension of tempo styles has 
also been observed to elicit differential 
treatment from teachers. The 
educational implication was even 
extended to the design of social study 
books (e.g. Martorella, 1979). 

To counterbalance the group differences, 
the resort is towards modifying the 
usually disadvantaged disposition' 
namely, impulsivity. Yet the following 
points should be considered if 
intervention is to be sought: 
(i) Whether there are critical ages 
for modifying a cognitive tempo; such 
researchers as Barstis and Ford 
(1977) suggested the early school years. 
(ii) Whether tasks with different 
nature and context require different 
tempo of information processing, is 
reflectivity always important? could fast-
accurate style be effected? 

(iii) . Whether one type of 
modification training is always superior 
to other; or combination of modalities 
could be efficacious. 

Another important issue in the construct 
of cognitive tempo is the measure itself. 
The MFFT has been a device for 
segregating individuals into the two 
types of disposition. This measure 
though demonstrated some internal 
consistency, its lack of validity data calls 
for improvement. Points of venture in 
the refinement of MFFT may include: 

improving the reliability of the 
error variable; 

finding alternate way of 
administering the test; a case in point is 
the presence of a stop-watch which can 
pose a time pressure on the testee thus 
influencing performance (See: Quay, 
Popkin, Weld, and McLeskey, 1978). A 
hidden time (or latency) register should 
be devised so that subjects will not 
emphasize quick responding exclusively 
at a risk of incorrect responding. 

Using the measure for cross -
cultural research seem unfeasible. Even 
though some items (e.g. tree) are 
familiar in most cultures, other items in 
the MFFT (e.g. telephone box) may not 
be universally familiar. Hence, 
adaptation is in order to make it a culture 
fair measure. 

Research Implications r(JJIG 

Hitherto most notable researches IJCG~ 
focused on group comparisons bet_ lJof 

impulsives and reflectives. Secc ~o 

the intelligence measure frequently 
has been that of Wechsler. It wO~q' 
interesting to relate MFFT data fO ZGG 

scores on other intelligence scales to see 
if different results could be procured. 
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Also of interest is the segregation of 
subjects into groups. A greater number 
of research designs devided participants 
into impulsives and reflectives by using 
single median split. A few, however, 
devided their subjects into four groups 
(fast accurate and slow inaccurate as 
»,ell as the former two) following double 
({ledian split. In this respect, researchers 
qpay look at even to finding further 
2rlroups, say, moderate impulsives and 
mpoderate reflectives. Such further 
. ;egregation must, nevertheless, be 

lccompanied by within group 
comparisions design, thus, if qifferences 
exist between them this suggestion may 
operate. Otherwise, rationale must be 
provided to segregating subjects into two 
groups. 

The Raven's standard progressive 
Matrices (SPM) were preferred by many 
researchers as a problem solving task in 
comparing the scores of individuals on 
MFF test. In fact the SPM was 
described as having a similar format 
with the MFFT. Since in the SPM "a 
subject is shown an incomplete matrix 

and ask&! to select the missing piece 
from several simultaneously presented 
alternatives, it is believed that there is-a 
fair degree of response uncertainty and 
little reliance on verbal skills" (LaWJ:Y, 
Welsh, and Jeffrey, 1983: 913). While 
the present reviewer accrue with this 
point, it seems imperative to compare 
MFFT performance with other standard 
achievement tests as well as the Raven's 
tests. To sum up, the j1resent review and 
commentary was based upon researches 
conducted from the 1964 to the late 
1980's. Thus, the review lacks 
developments beyond that time range 
due to inavailability and/or 
inaccessibility of sources in the 
mentioned time range. . , Nevertheless, 
this review will be of vital resource of 
review for researchers interested in the 
theme of cognitive tempo. 
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